Abstract. In this work thin ZnO layers were grown by metal-organic PECVD (RF 13.56 MHz) on Si wafers. Zn acetylacetonate was used as a precursor and oxygen as oxidant. A system for dosed injection of the precursor and oxidant into the plasma reactor was developed. The influence of the substrate surface topology and temperature on the structural properties of the deposited layers was studied. ZnO and graphite powder dispersions were used to modify the silicon wafers before starting the deposition process of the layers. Some of the ZnO layers were deposited on the back, unpolished, side of Si wafers. Depositions at 400 °C were performed to examine the effect of the substrate temperatures on the layer growth. The film structure was examined by XRD and SEM. The results show that all layers are crystalline with hexagonal wurtzite structure. The crystallites are preferentially oriented along the c-axis direction perpendicular to the substrate surfaces. ZnO layers deposited on thin ZnO seed films and clean Si surface exhibit well-developed grain structures and more c-axis preferred phase with better crystal quality than that of the layers deposited on graphite seed layer or rough, unpolished Si wafer.
Introduction
Zinc oxide is a unique material with its high chemical and thermal stability, high mechanical strength, high piezoelectric coefficient, high exciton binding energy (60 meV) and wide band gap (3.37 eV) [1, 2] . In the last years, nanostructured ZnO, such as nanotubes, nanowires, nanoribbons, nanofibres and etc. have attracted extraordinary attention due to their potential application in chemical sensors, light-emitting diodes, field emitters, solar cells, nanogenerators and other optoelectronic devices [3, 4] , However, the performance of these devices is strongly affected by the material properties and, therefore, numerous attempts have made to improve the crystallinity of ZnO layers. So far, various deposition techniques, such as thermal evaporation, pulsed laser deposition, sputtering, sol-gel deposition, template assisted and solution processes, molecular beam epitaxy, metal-organic chemical vapor deposition MOCVD, have been used in attempts to grow highly crystalline ZnO layers on substrates of practical importance, such as sapphire and Si wafers (for reviews see [3, 4] and the reference cited therein). Among them, MOCVD can offer high growth efficiency, large area uniformity and suitability for growing components containing volatile elements [5] .
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